It is proved that a carpet subgroup of a Chevalley group of type Φ over a field is a semidirect product whose kernel is defined by a unipotent carpet of type Φ, while the noninvariant factor is a central product of carpet subgroups each of which is defined by an irreducible subcarpet of type Φ i for some indecomposable root subsystem Φ i of Φ.
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The obtained result can be viewed as an analog of the Levi decomposition.
Let Φ be a reduced indecomposable root system and E(Φ, K) be a Chevalley group of type Φ over a field K generated by root subgroups x r (K) = {x r (t) | t ∈ K}, r ∈ Φ. A carpet of type Φ over K is a collection of additive subgroups A = {A r | r ∈ Φ} of K with the condition
where A i r = {a i | a ∈ A r } and the constants C ij,rs are equal to ±1, ±2, or ±3. Inclusions (1) arise from the Chevalley commutator formula
Every carpet A defines a carpet subgroup E(A) generated by subgroups x r (A r ), r ∈ Φ. A carpet A is said to be closed if its carpet subgroup E(A) has no new root elements. A carpet A is irreducible if all of its additive subgroups are nonzero. A carpet A is unipotent if all of its additive subgroups indexed by negative roots relative to some fundamental root system are zero.
The main result of the paper is the following:
, where the subgroup E(A + ) is defined by a unipotent carpet of type Φ, while the subgroup E(A ± ) is a central product of carpet subgroups each of which is defined by an irreducible subcarpet of type Φ i for some indecomposable root subsystem Φ i of Φ.
The question whether a given carpet is closed is of primary importance in studying carpet subgroups and their applications. Every unipotent carpet is closed (see Lemma 3). Therefore, the theorem reduces the question whether any carpet is closed over a field to the same question for irreducible carpets. The theorem can be thought of as an analog of the Levi decomposition. Another factorization of a carpet subgroup of the Chevalley group over any commutative ring can be found in [1].
DEFINITIONS AND PRELIMINARY RESULTS
Below we use the following notation: x −1 y −1 xy = [x, y], M is a subgroup generated by a set M , A * B is a central product of subgroups A and B, and Φ + is a set of positive roots with respect to some basis for a root system Φ.
Following [2, p. 24], we say that a subset Ψ of the root system Φ is closed if r, s ∈ Ψ and r + s ∈ Φ entail r + s ∈ Ψ. A subset Υ of the closed set Ψ ⊆ Φ is called an ideal if r ∈ Υ, s ∈ Ψ, and r + s ∈ Ψ imply r + s ∈ Υ. Obviously, the ideal Υ of the closed set Ψ is a closed subset of the entire root system Φ.
For any subset Σ ⊆ Φ, by E Σ (Φ, K) we denote a subgroup of the Chevalley group E(Φ, K) generated by root subgroups X r = x r (K), r ∈ Σ.
LEMMA 2 [2, Lemma 17] . Let Ψ be a closed set of roots such that r ∈ Ψ entails −r ∈ Ψ. Then every element of E Ψ (Φ, K) can be uniquely represented as r∈Ψ x r (t r ), where t r ∈ K and multiplication is done in any pre-fixed order.
The set Φ + is closed. Therefore, if in [2, proof of Lemma 17] we replace root subgroups x r (K) by subgroups x r (A r ) we obtain a proof for the following:
LEMMA 3. Let A be a unipotent carpet of type Φ over a field K. Then every element of E(A) can be uniquely represented as r∈Φ x r (t r ), where t r ∈ A r and multiplication is done in any pre-fixed order. In particular, every unipotent carpet over a field is closed.
The definitions of a carpet of additive subgroups and of concepts in the next section depend essentially on the commutator formula (2), and so in proofs, we need its explicit form.
